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(54) PLATING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize priority formation 
of a plated film on a groove or hole suitable for a 
damascene process. 

SOLUTION: A plating head 110 is mounted on the 
surface of a conductor layer 103 of a substrate 100 to 
be processed. The plating head 110 is directly placed on 
the conductor layer 103, is made up of pad 111 
impregnated with PVA(polyvinyl alcohol), and containing 
a plating solution and of anode 112 of phosphorated 
copper disposed on the pad 1 1 1 and connected to a 
power source 1 1 3. Eight needle-like cathode contacts 
1 20 are provided equally on the outermost periphery of 
the conductor layer 1 03. 
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[f**ai ) ^■m»mm±K.mis.$ritma^i'->^ 

a»Hf*/i©4>fc < 4 *>-»©«*«:«Jli!S-&SC 4KJ: 

[§**JJi2 ] **««C±«:«JSSSnA:flBS<*©*ffi© 

«*fl8&-r4C4tcj:-3T, i»ra(MI±(cy9ta« 
Buia^ffi*5^§n/cfriB^ » *«£$ty^«&£futa 

*««B©*l>tt < 4 fe-»(0««{csatts ■&* c 4 (c J: 

J 'J 

[f**>S3 3 «ney 9 ^jM®n*^m<MMW». stia* 
^©Gadbtcit; Drtf ^ c 4 -r *«*a 2 tee 

t&©^ 9 

[19*314 ] MIE^ 9 4NN0MJCjffi<aM*«. BifiB^ 

«#©i^£B$raRD*pflnm^ffi©^&< 4 

■T 5 C £ CC <£ o r tf 9 C 4 ^r^Sft £ T &f**]i 2 ICS aft 

9**& 

[s»*i5 3 may v*&®mmsmoyffi®\s.. ws&fs 
m»±icmm<D'* * - > £ w-r s e§®£ieg-r he tic 

JZ r> Tff 5 C £ £&«&£ -T 61**51 2 KIBtS©.* 9 
[1**16 3 fflrfB> 9 *M®JM4^<DMffllH:. lulB^ 
C £ tc J: o rtf 5 C £ £#8fc£ f -51**1 2 ftfBSg©^ 

9*#£. 

m»SK>Ff-r-5B?i2^ 9+^©«*&s^755^s©^ 

£ & -9TI,»iWiada«:*ffll»* C £ K<fc o rtf 5 C £ 
£#©£ -T 51**1 2 tcfBi£©y 9 

znim i x«2jciatg©y 9**s. 

[11*319 3 S#©aSI©4>&< £&— giStCjfrSSttfc 

**<*jHtci*««&£#;i, i*ags{*stc*fi<-ci!§@£ 
mm.&m±icj •?*m*Bi&-?zj 9^stc*5t,»-c t 

«5S^ft*iS?IB««*JBX»K^ftlB±{c»fi£S n 
SbmIB^ 9 *M©4>fr < £ fc— ttOflMCCjgttT & tft£ 

T£ifiWfaK«^fc»«S1*SC 4 9 
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[f**Jf 1 0 3 BtilBSft£BUIB^i'S»£©«ft4ffi©Sit 
milBi<^i$aS£ bmIB#«(*£ *|»r»ttT?*4 c £ * 

«F®4-r?>f«*«9 Kietg©> 9 
[ft*li 1 3 bU§3> 9*)g©fiSficc)c£;Dr. fiuiajgjli 

Bi©iia^iS)^©ffl»wft»s6©^sii3iSRc«nfflia8E 
mrptt < 4 *>— #*wai-r 5 c t*mit?z>wm.m 

9(clBiE©^ 9+^ffi„ 
10 [ 1**1 1 2 3 BUlB^mftJl 4 flriB3»tt 4 ©&84£ . 

Suia^ 9 +?g^^t?^ 9 *&«<^©B5ie^affc©sii4 

4S£S«ctt «3 il 0 o-^Mf B^ 9 +M=&^fiS;r 5 C 4 
f»t ^51**1 1 , ©<5m*>HClBt£©y 9 

So 

[8**91 3 3 1^£i!tta«tt-s-S«tt4»tt*«tt 
©fl*lB**fl«K:. *jim«£&4£tcK«tf«tt;*J-i 

■KfnEHr««fl[*{*#rsc 4ft««4-s-sfi*3i 
i . 2 xw: 9 ©{sin^Kiatg©^ 9 +^rffi. 
20 [«*9 i 4 3 tuia«p^ffi^g*«. Uijy 9 

^^tSf* £ [5]-©MSiX«±Taiii 4tf 5 C £ 

£-r Sii*3l i 3 (ctaig©^ 9 +*afc. 

[s**ii 53 frfa^aft^ft!t-r*«^4S!6:$^« 

©«5ia»«^S±iciBg§nfc|gJSa'J^ffi«K:«J: ->T, 
HIE* ^ =t=I©iI%i»KT5 C i^Mttiii^iI 

i . 2 x« 9 ©^jn^«:iaii©^ 9 

[ i»*ii 6 3 t?fiaM/f«'J3E««©a'J^mK:it:.D-c > 

. iKin^-r h tt*<&mt??> t»*3i i 5 tctatto^ »• 
30 ttm. 

[t**i i 7 3 mummmmmmit. etriay 9*«*# 
^f^^s^£pI-©^lttx«±TStt ; £^f 5 c £^#®£ 

*^ 1 5 tciais©^ 9 
[i**i 1 8 3 ¥m#m&±.ic&m$tiiLmm#<Dmm 
(D'j>t£< th—mcBtfLZtitcm^micmmmiiL*^ 
x.. ^mmwmtcMLxmmtmmjicmm.-r z>* ? * 

B5fB^«ttB©^> t j:< ti>— SP©^«c«|4S-a'. mifB 
40 HMiJ&sSttBeKdn. milB^ 9***«*-r4i*(c«f 
E**#»«:»ur«nBy 9*®=&«*&-r5S«^4. 
c©^g^tc^6ry 9*jg£«£-f £^ 9*fKtt*&^ 
S4, 

l5fB^ 9 +«©^^fr?:$IJ®-r6*IJfflI^g44*ttU 
[|R*« 1 9 3 »#±©4>&< 4 fc-g|5(cff5^$n/cif 
m8 i J^gM-r^^-v+?S*^-rsc£K:j:or > igig 
50 b5IB^S(*B©^«c< £*>-SP©^tc«fi!l!U > Wiafl 
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m*mm&&sti. mi^ » 4&(c«riE 
**(*»©-ap«««:»bra«w«j«:i(nEy v*mzm 

©ffigraiiS€r*ij|iip-r s #a-4 £ jut l r a s c 4 

*BK««iB« 3 ttfcPi«©fl!iJSI$£B *> J: 5 
flo6«»W6nri»iC<!:*««i-r4ai*?(l 8XB1 

[ 2 2 ] Buia^si*@ i fflB&m# t (Dmmmti 20 
zctz&mt-rzftjmi sxui 9tcfBt£©^9* 

[»*312 3] Bu!BI^&£{JB»?L#ita:W<E.ft > 

[HI3S92 4 } MIB^ 9*jR«*&*Rtt. buIB^ 9*® 
*JMfc 5 ft fry v *?£«<t . fiTiB*!ISfl«©4>ft < 4 1> 

-gp©fi^KS«4-rsBuia^s»4^aij$#-cmiiBy 9 30 
*mw<p <da 9 *«K»-r^s4ftA«Lrj5c*c 44 

ftfttrSilWOB 18X»19 CClBtg©^ 9 
[BW9B2 5 ] l^ntt4flOE«ttftJ|4©|IIin€l*Sa 

4©IB»4BWE-«-S*®4 4JUtLTfc3 C 44#®4 

mmm 1 8 x« 1 9 KiBtg©^ 9 *jsg„ 

[lf*12 6 ] UI2d»ft:«:d*4i4S9IBy -;*$©iffl 

mtztiim-rzmm&itii^mt. c©ffl&f&ttj#ig©t& 
Httsatcjtcr. mria^S($K:^L/ry-^+?t©ffl^>& 

1 8 X&i 1 9 tclBiS©^ 9 

[it J&M2 7 ] BtriB^ji^c^^fiascxEPSnsijfeffi© 

4>ft < 4 6— #4|f&r«¥R4J|«l,T:tt«C 44tt 
*4-Ti!ll*Bl 8XB1 9 {ctais©y 9 +^g„ 
[lft#^2 8 ] fulB^^#«:g.m$n/cBulBPi@«. §T 

1 9K:lBi£©y 9*^g. 

[SS*12 9 ] mflB^at*©rtg|5tC«, Bfa©/S jr-> 
4W"T SWUMBttMBOW C>3 C 4 4^4 
"T 18XB19 fClBSS©^ 9 *^g„ 50 
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lay 9 * jgcefet&S^^BfS©^ t&otUSCi 
4#«4 -T 18XB19 tClB«g<D^ 9 *=8g„ 

[«^3 1 ] itrsa*«»*a«»«:±T2E*r«:afewi 
8 xra i 9 (cib*s©> 9 *^a„ 

[IS*«3 2 ] lira^ttrtCCtt^tt4fr83**ttjR 
4©S8Sgftfi#©B!riB.x 9+ffi4SftB-r^>^ h U-^-jW 
WcVht\X^ZZt*mktirZ>m*m \ 8X«19(C 

iaa©^ 9+^a. 

[&IB©i$!fflftIftg» 
[000 1 ] 

iftwvmtz&ffiftm] 9*fi8BK 

9+^g{cMtS. 

[0 00 2] 

[&*©&{«] l s i <DmwmK<Dfm*mm& 

C<Dmsm<DBf$j3&£ l/Ttt. CVDft, 

[0 00 3] tf-cfe^ fSfi!T£ffift7"n-tz;s. 
■C. Ifist»«a«&*1$tt4*ru *St,»tefi&©BW4»4e 
4*s-C^.5. 

[0 00 4] icw 3BaEmjRStirc»iy»*»M 

tt^S^SIg©SiiXS{C+»K«Ufc^g-C* 5 4 « 

musfo. fi£fe©jsgtt. s^w^cy 9 +x^«t <3 mm 

«ur^ 9 ^ 4>©r*^>„ 
[0005] c©j: 5 «t*«wa^ 9 

ttaianac wH^»tf ens. 

[0 00 6] (1) 9 *Iit^<E>!gr<-5> 4®fe 

[0 00 7] (2) JSffl^5?->±'S©g8i)t:fil,^Ri 

[000 8] (3) ^@*^6©SEE •.m^©E^^Ja^r^f 5 K 

rtg|5{c«@<&MI4 S # * 4 5 ft 4©^itc «t 0 » 
□° D ©^S$<3A5(gTTS) . cocitt. *^($7-ni2 

^(C^^, EP%fli^9*S[©^ftB€:<?x^M 
(Cff< ^JifiUftC>4SSa2©N(«»titdUHIiA>6Sfi 
*>6*r*©lgfiT;* 3 iii < ft o . * '&SBr©y 9 +mjjitA5{i 
^•c^ftc^ (S^^©ii$«7 - D-fe^©$ii^±ji< -r 

■5>C4»-C#ftt^) . 
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[0009] w¥m#m&ic&!8,$inzmwm'*& - 

fc. y?=Hg©X*I («aix(*CMP) ©IStttClDCT. 

t>*B^. »B©«8l«:1«»«c J/ - JU«rfflC» h tt £©X* 
[0 0 1 0 ] (5) iaO/<*->'MSDffl|J&fiRK*«,»'C. C 

^iMCMP!&i-ciit4 B ft-?r&x*i©CMP 

^©fiwffiM^^tii • ?LSU^©gp^^©^ 9* 
[0 0 1 1 ] 

©^ 5>*i8:£5$*&sii//cy 9 ^asu^s-co:^ 9 
^ofcfj. s^<t'©s;a?^w^-r< . $/c 
j v^zft^ct &mm-e$> h t c > 5 rag*** -o fc 0 

[00 12] 3 6Cctt v #ve>>7-a-fe*K:jgLtafK> 

[0013] *§m<DBtm*. ^ 9 *R/?©ffi£*iJ@)& 

ffiROt-rf »**6«4««r4CiK*S. Sfctctt. # 30 
> ?'o -fe x fc jS L fci8-WL~-©<g$telft& y 9 

fiS>&si^-rs> i>**tt©a^*>^Bj©get,©— ^ 

[0014] 

[0015] ( 1 ) ##£HJ (fi|3j?JI 1 ) «. 

&£'©ig&<(:{cj:.2>&©-t*. 5 ^cuc^fc £>©-£?£>&. 

(fcrFTfcRtt) . 50 
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[0016] ( 2 ) (g»#^2 ) tt. 

±Kff^3ftfc$ii#©gtM©:i>&< ife— gptC^S 

@t wtittfcstt-r * * 9 *?s^«j&-r £ c t (c j: -o 

[0017] *^HJ (Ii^ffl2 ) ©»g 

»A«oMfi«. «na> 9 ^OKDjKB^cDiNaii^ iir 
i2^a»©^aB#r B ix«EnJrasffi«i©^^ < t i>—x% 

sosptt. Mta$a«:©F«?gp«c^fs©-'^->©m@x« 

^©*flffll«. Mi2^m<*B«:*t-rSBuIB^ ?+«©« 
t&m.ft*i&ffiM<Dftl5 1 tt o ri^ -StiilB^a^fflt » -s 
ctKio^f?. *i%h^ <»«3«i. 2) tc*»i>r. 

[0018] ( 3 > (f«^9 > «. m&comw 

BX«^«*B±K:ff^3n-2>B«IB^ 9 +18©^^ < 

ifc-^©sw^tcSM-rst»s§^^FLoo. b?ibs» 

[0019] ##6BJ (li^9 ) (C*JC>T. MIBSfti 

Huie^ 9 +tt©^S(ciDDrBuie^^s«<!:Buie^rs 

[0 02 0] *^HJ (tt^Sl. 2X«9) ©5fSLt,» 

*!i«i«^«TiciaT. luiei^^f*B^-©mrfa^stt© 
SMi. stris^ 9+^*$tf^ 9 +ffi^©g5ia^af$ 

£ . 2. fliifi t *> m.m.<omtmn 

[0021] ttria^jS(**5gM-r-2»M^is^-5ii^© 
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Us* 9*flt©w»*ajje-j-*. mmmwfemiivmm 

[002 2] ( 4 ) <,m*m is) b, 
mmtnamtcmtris * c 

S4*K(iijlBgS<*gK#Lri!yf3.x 

[0023] ( 5 ) <awaa i q ) «. s<*±k: 
^$nfc«s<*a«:fiafS%ssfl«jtc«igSL. ram* 

9*»B{c*jir>r. «re**{*JBK:*tftii,TeB;Sft. 20 

m*w&-$i>* v . b?ib^ 9 *M©)&g 

COS DT . mriBS* 4 ttlBS«tt 4 ©legPalKlSriiiiJSp-f 

[0 024] (|fc&B 18, 19) ©*ff£ 

icmw&m 3 hftMKWKl 5 J: 9 K . *6»g|$t* * 
ALT. mft?&£ffi#U BUlB^@*5gMgBg$n/cH 30 

fi!§eg 5 titcm&&&&#&tt h tit l» 5 . 
[0 02 5] BufB¥2£&S1g (Sft) 4S5IB^iS<*4© 

ffii/T&s. wiBBS««:«sa?L*iaw64i. rne^v 

*ffi£MS#g«. ftEHffKRtt 6tifc»a?l*» 6tulB 

ms^mz. b?ib> 9 *«ifc<*n>t^ » *?g«4 . 40 

MBKiMlcntT SfrfB£&<*£*£:iH) $ ttr suta^ 

[0026] suiBi^g tmimm#mt<Dfflffi*ma-r 
4 . titeMK ie c r msmm t m&mn#m t 

4. cw^fiS^ai^ecD^mjsmtcroc-c. mz^m# 
ec*t lx m 9 *m<Dmf&ztm? ?»#K4 zmffi it a 
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StifcWKHMStt. Bffl<D''(*->«*-*-S. mTlB^S 
(*©F*ggp«:tt. ^©^-^WT&m^XtJSfe&ft 

sh-jib^ 5. **©«i&«»fli3ft>Bfa©»w 4 & -o ru 
a. 

[0027] ms.smi*zmmmic±Ttticdk'j>m9b 

[0 02 8] [{1MB] ±IB^fiKtCJ:-,-Ct<T 

0. 3a#©$ai$iaj. EPflnnflEfit. »«©>■**->. 

«^a»©^ 9 *«©0B&$^*«»-*-*C iK«fco 
r. JBfiR3tiSy9*il©BSRaflC*WWriCi*Jr 

[0 02 9] S fc. M«(Cffil?l&Rtt S C 4 OC J: 

r. ^rl^^-rs^^+jgttjcmra^sw^©-^ 
3-S^C4(cj:^'r. MMaSS©*ffiK:tti^$ti/cy 

[0030] sfc, •&gfo*m\.*tcjt ^**caci^^- 
4. Gaaj-ctt^ **?&#sjg$i3&/ i: «), Dnsu^©^9* 

SE©^a*sflg|JtcS!^-C^t,>. J: or. 

WL^©«ifewa:y 9 +njBfiR*asir * c 4#r « . 
^v~»7*n-fex{c®bfcy 9 *jg*7&£-rsc 4*ir 

m<c®®$Mzct<,c£-ox. axmmicBa.stiijt 
9 *tt©*ffi3&s«ftflc(c«fc r>r«*swtcp^3n-5© 
t, ai-«FL's©flBfe«tt^ 9 *m<mf8.*tf 9 c 4 

*Jrts. 

[0 03 1 ] i^KMStiS^ 9+K©*E©C0fl 
«. «Jg#©0BCi^*->«:«^r«:Ai6*»C:fc©itt 
0 . «©{b4WflHfi«F0& 4'tC «t S^fflf tTMifi^ 4 

[0 03 2 ] * fc. ^toass©^:# 3 <fc 9 /h3 
($©^=&fflciSc4«:j:or. maiSg©«ffi«:3l 

vm&j v*cWL*m$?z>ztifixz>. zvtab, mm 

Wa^9*R©«BE*tf9Ci#t"C**. ^S© 

©JBBS*tf 9C 
[003 3] 

[*W©fB»©JB«J *^iO^!l£IJ. «»«9l-©@ 
ft. ^;i>ti@ftfgftil^«5. $6«:M(*©il^!&4'© 



(6) 

9 

[0034] KT©jim«tfflc^i^ » 

a S : 2 5 'C 
«S£fflK : 5mA/ cm 2 
J&gilg : — 1 0 0 n m/m i n 
T^-F (Pig) 

•?*>^ : S iSfi±«:3 0 nmCDTaK&O* 1 0 Onm 
CC^lWP^xm A«CDmiM*HH'r 20 

[0 03 6] [ mi sgte&s] *m»BJ»r *h» 

t0r*^ o y **#m>ft4tt«HiaS« 10 0B, S 

1 0 UbOEDQ^* — >*irr* 30 

tttUR (titiftt) 1 0 2<D%BCC«*ttjB 1 0 3tmg& 

i¥3 0 nmCOTaNMiJS® 1 0 0 nmCDCuMiCDS 
BJ^*T?&£ e *lt. 2»«{*@1 0 3©*j*JS»K:»L 

[0 0 3 7] *Ot, ilttil O30SIIC, 
K 1 1 o#iEB3*irc>4. y s**-^* Kl 10 

« % z»s»H i o 3±?<cm.mnm$ti. m ? 

dS'<? K (dSft) lilt, F 1 1 l_Bc 

RK 3 l l 3 CCS8R 3h/ct»I^ 40 

PVA (#«j^;ur;b3-^) *»6J&Sfc3ftrt»S. 
ttfc* Fill CDS«. tefctSSS 1 0 0C7)S 

[0 0 3 8 ] fc*5. Fill PVAtimc 
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[0 03 9 ] 2c«C. JlfigCD^ * *Xg(COCiTSHBT 

5feT, HTftSnttC^ v 2 5 'C 

<0* 9*jK4nc£S'*? Kill dS'*9 K 

1 1 lfc-rf 9*m<MMmwam 

(CuSO, • 5H 2 O) : 2 5 0 g/'J y 
KJk ffiM (H, SO, ) : 1 8 0 g/y * F;l/ f *SK 
(HC1) : 6 0mq/y? h^T?*0, 3 6Ccy-^*ffi 

[0 04 0] sr F 1 1 1 ^llftl 1 0 3 Kffi?5tf 

swciiaot, ata^srFi 1 uo^ii^ii 

0 3©«n«:y !y*«*«(ft-r*. in 13 

*>fc»ffil 1 2^IM5mA/cm J <D®fc£«*S 
-T6 0 Mil 1 2te«»*0«&-rS£ % NASA 1 2 0 
*C««W«:£tt-rSa»«*JSl 0 30«I(Cfly 

«, -lOOnm/mintin/c, 
[0 04 1] iHC^l/a^, GflSP 1 0 4te«, ft 
Fill ^e>L/^W/c^ ***1 1 4«oT 
C^o CCDtctb. Q£ISP 1 0 4^©-* asp 

1 o 5©«m«:«^rjHr». ffiiH»»©a*BE*wr* 

^ v *iS©«l&«3&5*C»*:a6IH» 1 0 4rt©««»» 1 

0 3 <D3kmx<Ds v *m<Df&mmm*s ass 1 o 5 corn 
mftmommj: tac*. ^ 1 0 bmm<k 0 ^dosp 1 

a©^fc*w««wBis (cmp) •tfflt^tewfbxs 

[0042] S3 (a) CC^-TJ:^^:, S iSfi 

1 0 llOCuKl 0 7±^CtSg$n/c^ 
Sa^^FllliCC, Si«gl0 1Ox 7 s;*61 
hfcfflJBCCx ? 2>*^r4HWi 1 1 2 *RBOT»y » 
*«a»Bj|S*ffofc. MShW f*flt©«W»* 

03 (b) fc:^-r<fc5fc:> ffiffil 1 2©x?*/*6 

[ 0 0 4 3 ] m 4 teiTjr^J: 5 ttfiC*©^ ^ +««7^ 

nr^ ***#8Mvci»5-rf -^**S«2 0 1 *cc$«ffl 
^6&&MS2 0 2a»SEB3ti-Cl^. fit, «y 9 
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jfmv&zmm&m 1 o 3 *T#«:rsjtf fc«*ai«« 1 

0 o*mwomm.<Dmmm&2 0 3tMa#sft. mm# 
mi 03 tm&m&2 0 3 t&&fmicmmuxi.>z. 

for, 0 0£T#«:P23-rc4K:J:~> 

1 0 3©«fflCtgfl.>< 9 ^St*^** 4l» *> bCD-Cih 

[0044] tasTMsnfci^ ? ^nutts. «e* 

©# 9 ■fjS.-CBJ&Stltcms 9 +H4(SJ^CDMJ1 ( 1 0 
#fST? 1 Mm) RO'ibSJn ( 1 . 9 5 u Q/c m) i>m 
p>titc. 4fc. iSMSI*«4^«^9 F4**J8ttt/Cl> 

[0045 ] JUC, $«?£4*7 9 7'5£, *n-eti©*ffi 
H 5 {C^-T J: 9 WWfitrtfo*:. 05 (a) «»* 



(7) i^gg 2000-232078 

12 

*«ac«SAaa3S«©«««RS*w-r3Fffiia. 05 (b) 
tti^s (a) ©a -a- %n(omwm-e$>z>. m±m&fa 

1 0 0±&c. S 9*-^9 F3 i o^tgggtiri^,, y 
9*^9 F3 i o». MMas«±tcii:smg s n/c^ 

9***dtf*«A9 F3 1 14. COSJI^s K±K 
S:gSti/cPiffi3 1 2 4#>6fltJ£3ft-Ct,>-2>. 
[0 04 6] fc*5. WMaattSmA/cm' . ^9* 

tF/c&©, CuOM$0, 9mo1/Liter -Cfrofc. & 
10 fc. SSfl&Nte. PIS 3 1 2 4&m#B 1 0 3 4©P H 1 
*1. 7mm«:iggpt/, y 9+^9 F3 1 0£#±Lfc 
iS^4Jg«&£tffct§^©ro©ifi^=MTofc„ -en^ti 

©tM 9 *&©&/?. /<7 7+sytt^S4a 1 cc?* 
■r. 

[0 04 7] 













[nm/5min] 


[1 cr%] 


[ v Q • an] 




5 4 9 


1 6. 3 


2.4 7 




5 5 8 


10.2 


2. 3 4 


*S£ (MM) 


6 3 0 


1 3. 9 


2. 3 5 



[ 0 0 4 8 ] m* 9 +M©M^»> »ttS 

©&*4JSSI5©* < jfJfiK 5 ft r 1 » s SMfc#WB£ s ft n » & 

*S4Jg:hft&. 

[0 04 9] 4fc. MSKiotM^nfcy-^I 
<DBB*1* y 4 s ». * 9 ^-CJf^S ftfc 4>©tc?jK& 
#3ft. Ktcv? F*»±s*rj&«3ftteilrH*i6 

t«aajc«sftr(,>4. ssarM?nfc> ^ 30 
[0050] [m2mmmm H6». *^©^2h 

MB (a) «M^ffiS«?r^tf > 9 +^g©«WS«fiS* 
5Vf¥S0. 06 (b) tt|3H (b) ©A -A' Sf3©K 

[0 05 1 ] MMSa^l 00±K> -v+^v K4 1 0 
a*48g<*ftT(,>S. j< 9*^9 F4 1 Ott, «MS*S 
±fCfia««3ft^«<»<9 F 4 114. C 

©#?»'< 9 F 4 1 1 ±CCKB3 ft. 114 4 1 40 
h/ci!4 1 2 4*>6.«fi£3ftTl,»S. 6 
&SB§@4 1 2&C«. itSO. 5mm©SiI?L4 1 3#s 
Stf^ntfeO, ^ 9+jS$>^4 4 3f*J©y 9+?g?r 
#>:/4 4 2K:cfco-CKi?L4 1 3*p6$&A«, F4 1 

3 iwt» sci s„ «c*5. pi® 4 1 2 ima 

4|5J1f&SSyil#f# 6ft*. CT^.«0. 2 m 

m©f@^£M^It?C4KJ:oT0j£3ft.5. *tl> 50 



[0052] mmmmfoi o o±©*9^*->4 4 

0 ®.WomW$lfHC 8 *©«tt«©IStti«Ml4 2 0 

6ft. K^ass 1 0 ovmmtoM 1 0 3 tmmm£,4 

2 0 4*5mms { )ccSM$ftrt,>-5, 0 

[0053] ttsaass 1 0 0 itx Y^f-y 4 

4 4±{C^g3nrfc«3, y 9*J®©JBf&©|S§5. XY^ 
7--i>$IJfflIg|54 4 5 (CctoTX YXf-^4 4 4 ©^Sij 

zfflffl? s c 4 tc i: o r . ts® lit i o o ©^m{fcB 

1 0 3©aH«:*fLrd«^9 F4 1 l^SS-li-S. 

^*s. looim/s ©^siar. »SftH 1 0 3 ± 

5«M?S4 4 1 ft-Cte 9. ?-;^->4 4 

OM^Jifcy 9 9 F*sff?5E-r -5B$tc©^y 9 

«ott*&*m>. * i 4 4 o wmsuncy 9 * 

fflt#tJgfiSSfttti.>J:5K:-r4. ^2©S*. 

4 1 2tCKW6ftfcH»?U 1 3^6^9+?ffi?rjiai:^ 

fSbt, SSa-, F4 1 1 9*jR*«*i-« 
C 4 &c J: ^. r . 9 F 4 1 1 ip©^ 1/ 

9 Kf*. Sffi?l4 1 3©-gR^^ 9<^«tfBSffi 
©x hw-^4ur^iift«3P>cc^ 9+^©d^cc«i: 
4* A 9 **«*&3W5J« 4 ife 4. 
[0 054] -*S*©J: ^CC^ 9^n^AM«^i 

l». 

[0 05 5] *«{B*fflC»r*^ 9*ROJgfiS*lT5 
4. S7tC^-r«l:^K. S^f9 F4 1 liS i«&4 
©*B^a«)fCj;-pr. dbSB 1 0 5±(C»fiSSftS«^ 9 
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*Jgl4 0 6 ? K4 1 1 «:J:ori^ -e<D 

awatA,«ac6riHaiii 0 4to»vmm<omm»9t 

e>ti€> e ^TOiL/T, 7 * K CH503-R-S=S-R-S 

qh) fti*Onj«14«eftJBfi»ftK + yra 

su i jcmm-c 4> osp £ hasp <t r saaaas c r ^ 

[0 0 5 6 ] *:<Dtc&>, **B'C*JfliSft5»-rf ? 
40 6IJ, H8 (a) (C7S-T<fc5tC, #*tt:afl:6*»a 

40 7 (@8 (b) ) CC«^r, IWfilt^ggift 

[0 0 5 7 ] a*. £iSB~C<DiPM 

10^ 9 *JS©J&5iIgCDI£;^im£^ 9 CC^To IS 9 

.»^**i^j«fi^ccattK£^a<. Et**** 
[0 05 8 ] *fc, $sa*fflc^M$n/ca^7 + 

nan©-?, ^xfirco^g^^iniMb^-ruo 

[0 0 5 9 ] *fc. ^^**+©»?a^=f5a^CCj:o 

[0060] [*3 jtasMt] aioit *»n©»3 

*fc. HUB, HI 0©y 9*«{tO«BlS«tt* 
[0 0 6 1 ] *^agJBJS(0^ 9 F5 1 0 <O^W 

\t. immmcmwtLtc&vicD^mb i lts^n 

tl^ 0 5 1 l<DrtJ9SHCi;UI«5 1 2R 

£>'2f@cDn--7-5 1 3#S»6>*u «tfSS[ltt©S»* 
5 1 lBfiJBBttKttoWi. Pl@5 1 2tt. ^ft^ 
n«J0fiS6 5 1, -651 n ^ltii5 4 1 . 
-5 4 1, tc&ft3ftfc«ftffl®»ffi5 12, -5 12 

[0 0 6 2] SPIS5 12, -5 1 2„ Ktt % " ^Oix. 
^6 5 1 ^Lt^t^>^>^y-^6 5 2, -6 5 
2 n Ktffi!n-rf--*6 5 3, -6 5 3 n #&jtt£tiTl> 

5 2SD f *gCx^-^6 5 3 
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Kcfc*3e§@5 1 2<btS«!fflSgl 0 0ffl©#«gfiRtf 
ffiR*«3e-rSCiCCJ:oriBRWfSl»6 5 4tt. Pi® 

5 i 2 twemmsi 1 o oascoffigtraRi*^, aos 
o o tmms i 2 i©gg«*wfBi-r4. a»©»tt"c© 

[0 06 3 ] S/c. S«jH5 4 1 Kte^ 9 ^SfefftHlfflffl 

10 655 wmms y ? +^#$wa5 6 5 5 mam 
mfooizmtcmor^ti^ticommb i 2tce^*r^^ 

>*^-£6 5 2MS!S^-^6 5 3^Sh 4 ^ 

n-enco^-^6 5 2, e 5 3oass»*ccj£i;r, * 

[0 064] ^/c, ^JBJ&tt©£riWS5 1 1 ©±K: p H 
•fe>1f^6a^^9*^ffl^-fe>^5 5 l3ftSK»6*ir 
20 ^a^5 1 nc^tl^^^lOpH^t 

■b>1f5 5 1« v p H^>1ffcWKm^§t£/Bl\ 

^5 1 i(c«h4y ^*«oe«tta<!f*fj5eT*c 

[00651 ^9 *iKfflJ&-fe>1J- 5 5 1 0»J®B»CCJS 
Or, fljfi«tl86 5 0B, ^^^>^656M 

m&m • fr\<$m% > * 6 5 7 ^-en-ens^^n/c^ 

30 ;WT M5 52 RVttBM • 5>kftS»{**£ -/ X;bT U A 

5 5 3*^M^5i i«csfur«t&sn*y 9^®a 
■ fi.7kmw<Dm%®mL, ^s^s 1 1 tc^g 

«/Xjl/7U-f 5 5 2^6£aW5 1 1 k:>?tury 9^ 

•era, »a«ce*«a*fflc>*:©r^ 

40 »rw»-c*a. */c 3f^asjB»Dj:9ccjS«i«ltt«: 

-coy 9 *jBsHfiS©ns*j«a-c*a. 
[0066] tt^siss 1 0 0 ommftm 1 o 3 t,cmia 
ft&mmrzfemm&s 2 oat, 112^^^, 

^^S«l 0 0±©^«»«:«*>-ttfcttffi-CSB«S 

<§}s§5 2 1 rH^snrc^, rs©&j£5 2 o^j 

<Dmmm*s 2 o±tc«o^ort>saw5 1 1 <t^@ 
520 ^ia««tt-ttr • * tcfMmm* 520 

50 &® 1 0 3*>6ftft&C£*'ai>. 
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[0 06 7 ] *&s.zmi>xm—tj:!&m<>c* v * 
[0 06 8 ] mz.im 13(a) tcm-r <t "5 mm 

g«l 0 0©BS#2 0 0 mm, l&MSStg 1 0 0 £ ^ 

s^j5 1 1 tfti^iifaKmiui5fa&&f&irzmfr i 

0mm<DlS^«:-5^-C#x.-5. < , C©if-£E§@«:e*i|&-rS 

y v *mtil<D3k®-t LTtt. 0 13 ( b ) tCTrrfX *> 10 

tc. ^a-effia-r€.«^as«©fig*.6^*ff hnx 

•5 icmw? 6 C t & oJtl-C* s „ 
[ 0 0 6 9 ] 0 1 4 tt. «MffiSfiLhCCSmE«BS-C^ 

,£tt. 014 ( a ) ©NNE, ENE. ESE. SS 

E . SSW, WSW, WNW, NNW©8.£K:t&W6*X 20 

-cos. $tc. w&mmw.<Dm.m*2 o omm. 

^?)S2 0 mA/cm' , * ^iStfOC u S O, iSStt 
7 5g/l-C*i. 

[oo7o]0i4 (b) », mm-rzfemm&oipf® 
g.&te&mft. o$t)ii4 ( a > fp-emm.-emzintc 

Uft-CVJ 9=fI©iSH44*t@-Cft4. 0 1 
4 (c) tt. Rfefi»jg«tS^M^. -3*0H14 (b) 

[00711014(b). ( c ) 4 J: 5 30 

fcr. 0^$nrc^j:c^g42>^tBtSStc 

[0 0 7 2] fcfe. *30SJB»rB. »llfilflf 
^-Jil®/l©|gf£S*?fofc*t > &IH©t5£*><E>«M 40 

[0 0 7 3] Site. 

[0 074] SfcCttt'v? FOwiljlcmmt-i'tLX 
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[0 07 5] [Jff4HS6J&Sg] *StBM0BI8-C«. 

tmfsnc%toz*v +^g©«Bg^fS*^-r0r*-5. 

ifiS2 0 0 mm<DSMISg 1 0 0 (c*f LT. W&SM 
Si«J/hS*2 Omml©^ s,*^? F 1 0 1 0*fflt,> 

[0 0 7 6 ] ^jg-K f F 1 0 1 1 tffl® 1012 £*p6 
filJ&SttSy F10 1 O&Ctt. 0^3ft-Ct,>& 

C^±T^B5«^i'©S«J*^I#gJfe^«)^<!:. ^16(4 
g£*-£-r-5>ftg-fe>-9- 1 0 4 ltftaSSfrCO-S. 

<D*-$m-t>-y- 1042 <j>t8:K3<vct>-&. 
[oo77] 1020 «. tgaasss 100© 

6 *§fg:gL-rab-2,„ t£*fiS»« 1 0 0 Ktt. 
^ *M ; Sr^RS-r-5»/cfe©^m»/l£ briK^ 1 0 0 n 

[0 07 8] 5 F101 1 ^©j< ^?g©#^& 

&) tt. &mmmici:^xjt fioio^? 

*iR«»-l 0 4 3«tUC»«3*. 1 0 4 3 

[ o o 7 9 ] mrasL/c «t 5 tc, m^ss« i o o <mm 

»(CHtS«.^lS:»Wte*B^. «Sft)l©)®jl*5»<ffiin 

mrtt?^ v *m&&mte iXL£>? (SeiMS#-ctt4>* 
tt2t?3 0°/oSg»<i5:5). C©Mfott. ^Sf*@© 
^AiH5S!n^ L/ < ttflUSK ft S « i'^*(C ft S . 

[0 08 0] — is. j v *mffi*—m<,c-?2>£'mK&$z 

•s. -5-ct?. pisiy i»+iga®©ffiSg*$oaiLrsfiK 
/H2>U- 1 0 4 2-C«iJ5£U a^ffiJSk:Aj:5*-C^ v + 

^•v k i o i ozmvmL&wjcxj yjf-zmoMT. 
ctutj: n . Rtas^ i o 2 o A^©ESgt«:<fcp.-r^ 

[0081] mmgwiicwth'**->*:m-tzm£< l c 

[0 08 2] fcfc. BirM^«:^SSr±^b/cy + 
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p-emviELs y^^n^xD-vituK x. mmms 

[008 3] imb-mmm] *mm&i&xiz. mmt 
mmtoy&mz-gic— 5e&cu ^ **sui©i$~ ft^s 
gtc-rzm&m&mi&zmm-rz. bibb. 

*H^ffJ^CD^ K 1 1 1 Ott. * -J*®. 

*-gt2HffiR<Dst v *> Kill 1±«C. *1 10 

f F 1 1 1 1 ilaIDS©PS®l 1 1 2#»BS*lT(,» 
jRffl«t A » Kill lSOTSil 1 1 2© 

fl-Hawe. *6^i*fe©#gfJi i i i 3*JHW6>nr(r»s. 
#8tjg 1 1 1 3©*i-ji3Mc> m v*mm&&'*-j k 1 1 
1 1 tmmcmsx&t). ki i i i tmottn 
ftbKKimmmz^ttwmmm-gWiv f 1 1 1 4jmk 
wen. nmmm^&'ty ki i 1 4±«:isjDrtssa' 
WBOF-^yttoifcSi i i 5*5g:g$nrt,^„ m 

mkm&St'iv Fill 4SVBtffil 1 1 5©^H» 
tc. Jg7ktt©*f t&fl 1 1 1 BjMRW6ftri»S. 20 
[0 084] Jtcfc. » K l 1 1 4 CC^$ 

*4«wiUTB. i o%m.m7mm*:m^z. mm 

[0 085] *§SKDfltoRCCj:*l«. MfittttjgttfllS 
Kill 4tC$SSnfcSJSffi^L'r««M» 

tsKume^g^s-rs©^ mi 1 1 siisi 1 1 

€r^u-csgw«jK:SiKrs©r. *ffi«:^ -->*?Sffi$s 
K 1 1 1 1 Ai#St5WllISO±Ky ?*JRtf 

[0 08 6] »ffi&t)nMSi**(c— je 

^if«*^KR^ii^mr, mmmm 

K&UWS* K—7- ? ytftcbT felSISI«:Sa^35s#6,n 
•2>. 40 
[00 87] [*B JU&ftB] #3B6JB«TB:. ±j$L 

tcsm&zm^x. ¥m#* ? ^swc/o^jftsw-s 

n^^v+PJl«. LS 1 ©f*«:/n-te*<D 1 0 0{gfl 
S. BP% 1 0 0 ymt-y-t*4. ftoT. agifr© 
J** (ii«»(im*>6»+mm> tcSTO-CMffiSUaffll 
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[0 08 8] *«»»»ri4. »**Jlt»fclB« 

xisn&<D'i>7* v*mfiic-3i,*xmi-ir2>. *mm 

JfHS©siW > M*. SMfflft££?ji©Sfe4iS (5feJgSP©*3U 
[ 0 0 8 9 ] B 1 7 «. *fEBJ©m6|Qfe0SI«:^*>S 

*sia©«fB««tfi£*7n-ria-c*-5. £g^? fi 2 

10«, DCOl^miRl 24 OfcgMfcShfcCittOH 
©12 1 2£?g5<fc5K:. d«*t 1 2 1 1*1 

swenros. *fc. ^atti 2 1 lostisttifiic 

«. ^ » tffittteHflktny X;U 1 2 1 3©gftHPi^ » 
*«gffflfl3»fflX K U— 1 2 1 4©Rl»&#P#RW 
-C**. f+I«Wffl/X;H 2 1 3*>e»^W 
12 11 ©5tS|gi5(C«^Snfc^ y »*iR» 

tam'&fflx \- 1 2 1 4-e«Rt,>ta3ft£©T . 

Ml 2 1 1 ©Jt^gp-C©^ -^+?S©fflfiK (jfe)R^*>ai 

tl214 i^^)-{C|2a^S 4 . ^ 9 *?K«l&fflfSIIB 
^X;H 2 1 3*>6SWJStl«:^ 9+jfi*iiPffiK:y 9* 
^SftHfflSSifflX h 12 14 -CKCijASnr 
t». MMl 2 1 1 ©5fe«Si5'v©+^fe J < 9^©«t& 

Stiffly X;H 2 13iy»*jRSPfflfflaWB^hU-^l 

2 1 4©KfifC<gf)=&J#fct»-C. 2 1 l©5fe^§ 

[0 09 0] rt>zf&&f8,?Z^ 0g3h&l,» 

a^»Fi2i o^iss-a-s. f i 2 

1 0 <mmm&*mt ^t^ci ^*¥*i^©s«j*^ 

*5-C^S 0 «jt«. Rii«©^'>7 - 1 241 (118 
( a ) ) . ^«©^'>7* 1242 (018 ( b ) ) . 
RtttK©;f>-7 1243 (B 1 8 ( c ) ) . a&©^* 
Sta£fe-»*fcjetK©^>:? - 1244 (018 (d ) ) * 

[0091] imimtmm] MtumtB. 

[ 0 0 9 2 3 a 1 9 «. *»IB©»7 HttS«UC«Kt>& 
^ •>*^g©MBS1f^^-rS-C*^„ ^*J, il9(C 

[0 09 3] C©y?+^5F131 0©^?!^- 9 F 1 

3 1 l©it®«:«. ^^^©/^^-XC^IoU/cCada 

*l/T. §S^!> Fl 3 1 1±{CK 
©13 1 2iW«ttEjBSnri,»S. 
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[0 094] DRAMtUisv ZOUmSXDt' 

XfALSIW ISJ— ^-,:/ftr&9&#6DRAM 

cca&4/c«?>cc, cMP&£*©axg«:«a&}B0aK/s 

F 1 3 1 1 cDQgPSOTJH^:^ 

->»K, imx Kfi«airR:j:or*cftiHia«:» 

[0 0 9 5 ] «c*>, CQJ: ^ttdS'*? F(DJfta0S66«: 
ot^cH2 0*JBt»TI«JIT*. 

[0 09 6 120 (a) tc*r<fc^tc. flfcfrf* 

tt4>£*H-* F 1 3 1 1 i JlfflSLfe^a 1 3 4 0 <t£fl! 
SET*. ^O-C, 02 0 (b) fc7ST<fc5K:, ^S13 

4 0fiC&S'<? Fl 3 1 rf* Fl 3 1 1 20 
*£JB3 #*£*«:, £SE1 3 4 0«c8Ut4;<9 F 1 

3 1 l«D*BBftjB*t,T, Ift^>$r&c^^SS 

r* e 

[0 0 9 7 ] JXtvc % 020 ( c ) CC^T^CC, -rC* 
F 1 3 1 1 3 4 0^e>ffi0^T a tU, 02 

0(d) CC7nT<fc5K: % Fl 3 1 lCDTSiJ^^ 

£T*c<tKJ:oT, «ft*J^sr F*6U*ffl*«M* 

«rtT*. 

[009 8] 02 1 teTjrTcfcSK:, -r«? F 1 3 4 

1 aW>«««Cft«!k 0 tc&M 1 3 4 2 Odiai^J? 30 

iSt (02 1 (a) ) , F 1 3 4 1 (DSlfflOD— §fi 
SrSHOtifiO (0 2 1 (b) ) . COJ:5ttJRBC» 

RftSfca&Hl 9 CCS* Lift:'** FiHtttt&**J#^. 
[0 09 9] 022 CCttsT «fc 5 CC, SftK ? F 1 

3 5 1^0C^JiS«(DD3O^Wj£U/ca^CDFiei 3 

5 2*esu -en^ncDPisi 3 5 2«:enjjnr*m{a 

•*C±#"C**.. 40 
[0100] 02 3CC7STck^CC % F 1 

3 6 KDgtffiCC— SltCffiSl 3 6 2 *rH*r *&&«:, 
?F136 lrtCC^BBWS 1 3 6 3*RW*C<b(CJ:o 
T\ ^SSSOEaCi^jSC/c^4EP»n-Ct*J:^tc 

lt4>, ffirt©^ ^*ffi»4^ts-«±*c<t*sr**. 

*HBffil 3 6 3tcER»nr*mfi«:J:or-ecDiS^CDy 
^>"C&* 0 ra«tc. *ffl«ffil 3 6 3©ftfoDK:|6»# 

«rflat>*c<b&r#* 0 

[0 10 1] [fll8»Ben] aBWt»»rttS«^ » 50 
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FCC«R<D£«'<* FCC 
Stt*!S:*l*}#/c-i*/cSgaK:oc>T»^T*. 
[ 0 1 0 2 ] 0 2 4tt, *mi4)1tta9&l0&Wctot>i> 

©#a^A. b. c, d*. m#$vp9m* 

&*#»«« 1 4 1 2*^Lrss»bfc«wi«w:© 
sa^cju H4ii ^swenrii*. -en^nco^a 

JBA, B. C. Dtt. 81* *tl? 

tiao«©«tt*WT*j:9«ci/r(r»*. tt&astiu 0 

MMSSS1 0 0«:»u«!l8«CiK:j:-»r*C 

[oio3]fn-eno^a$A, b. c. dccbm*6> 
*i*8MB±o-ctt. *it><9#. msmjv** mm* 

m, «»fti******. -tn-enstt*^ 

[0 10 4] «c*5. ±BXlt0BttCC|He3ti 
*ci3»pi«r**. 

[0105] ttfc, »A»S«<bdai«&(DSSnffi« 
JJB^^JBCc|R*fc®rtt&< , WIM^H 

[0106] ^(Dffe, ^AQSK. *a)Sg*iSBiO<Cl* 
SSHr, a^«JBUr*»T*Ci*sw*Brft*. 
[0107] 

*tT5Ci3WB»ia*(Z)-C, Jg«Sh*-rf 5»*«©J* 
fii£S*WJtBlT*Ci^r*, ^?*W*®fff»tfSS 
<fctt*. 

[0 10 8] Sfc, 0flO^N'^-><3D***Jfifl^ffiCCjg 
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